Surgical ventricular restoration with a cell- and cytokine-seeded biodegradable scaffold.
Late after a myocardial infarction (MI), surgical ventricular restoration (SVR) can reduce left ventricular volumes, but an enhanced cardiac patch may be required to restore function. We developed a new, biodegradable patch (modified gelfoam, MGF) consisting of a spongy inner core (gelfoam) to encourage cell engraftment and an outer coating (poly epsilon-caprolactone) to provide sufficient strength to permit ventricular repair. Two weeks after coronary ligation in rats, SVR was performed using one of the following: gelfoam, MGF, MGF patches with hydrogel alone, or with hydrogel and cytokines (stem cell factor, stromal cell-derived factor-1alpha), bone marrow mesenchymal stem cells, or both. Cardiac function and morphology were evaluated by echocardiography, conduction catheterization, magnetic resonance imaging, and histology. Animals whose hearts were repaired with untreated gelfoam died of ventricular rupture. The MGF groups had significantly improved myocardial systolic function vs. MI controls. Enhancement with cytokines and/or cells promoted more alpha-smooth muscle actin-positive cells, more capillaries, greater wall thickness, a more ellipsoid shape, greater fractional shortening, and better-preserved systolic elastance than MGF alone. This combination of the new, reinforced, biodegradable biomaterial and cytokine/cell treatment created a viable tissue after SVR and produced better functional outcomes than un-reinforced gelfoam or MGF alone.